Dose-dependent responses of sheep inoculated intranasally with a type O foot-and-mouth disease virus.
Unlike foot-and-mouth disease (FMD) in cattle and pigs, which spreads rapidly, resulting in easily detectable foci of clinical infection, the disease in sheep is characterized by restricted transmission, low morbidity and sporadic clinical cases. The study described was designed to investigate whether the ability of sheep to transmit and maintain FMD virus was dose-related. The viral isolate used was known to be associated epidemiologically with rapid fade-out of transmission within sheep flocks. Five separate transmission experiments were performed, with different doses of FMD virus, each experiment containing five intranasally inoculated donor sheep and 10 in-contact recipient sheep. The lowest dose required to cause clinical infection by inoculation (10(4) 50% tissue culture infectious doses; 10(4) TCID50) was also the optimum dose for producing in-contact transmission. Inoculation of donor sheep with higher doses (10(5) and 10(6) TCID50) resulted in reduced transmission, characterized by reduced duration and degree of viraemia and an early humoral and cell-mediated immune response. Principal component analysis was used to interpret the complex interactions of the dose-related responses to infection.